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(54) SPARE AREA ASSIGNING METHOD FOR OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To dispense with a utility 
such as a defragmentation by deciding the maxium size 
which is usable as an auxiliary spare area and assigning 
the auxiliary spare area while making sizes of increase 
portions changable within the usable size. 
SOLUTION: When a spare area SA-pri to be used when 
a defect is generated in a user area becomes full, a new 
spare area, that is, an auxiliary spare area SA-sup is 
assigned again at the termination of the user area. When 
assigning of the auxiliary spare area SA-sup is executed 
only one time, the size of the area SA-sup is made to be 
the maximum usable size or a size equal to or small than 
this size. In the case of assigning an auxiliary spare area 
SA-sup while dividing it into variable sizes several times 
at necessary times within the usable size, increase 
portions to be extended are not constant sizes and they 
are changed. In this case, after the area extended earlier 
is fully used, a next extended area is activated. 
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imm i ] h ttoxiTW&m o st 

m**7*W*>«JPre*lM X£ft£-T4XT >y7 
f ^ft££*ifc*iJffl*Tfg$r'M X|*|T\ *T»M XTH 

XHWIIHtt (DMA) T«arerfi&5:-9->f XT'$> Sit 
^KMSfc-f 6»«JB 1 £IEtt^§e»«tttf>*'<7iI« 
§i]ST££, 

com o st * -r t wmt ttmc% 1 obbwwhe 

ffitttc 1 BO^giJ 9ST 4 ik "til*** 3 fc 

ISmoMi^ftOX^TM^fJST^ra. 

•&mztLfzmmm%-y-j xm\ swrnztizmmx 
a. 

[si*jb7 i j) e>& mx^rmmm*) st £>tiT 

£ fc*fBiU'<7ig«£9l 0 ST 4*St=tJ^T . 

£ 1 B£W« 0 ST 4*x v 7t ££tf £ t Sr»a t "f 

47tiBiMftox^r^i<JST*a„ 

[ m$*8 ] nmx^rmm 1 ercfttM o st 4 * 

sijST^^^'$^i-5i^§tL4fc. -m^z. m 

\m *) st 4 -r t mm -t 4 7 airiest 

[ 9 ] * $> a* tAx^rnst^ffl 0 st iiT 

* (C*Slft;^7««£»l 0 ST 4#ffiK*Jl vf , 

ffiia^^riiwwf 'Jffl^^-y-'f x^&jg-r 4*r -y r 
^$n^f0fflnr^-9-^ xat\ wmztwrnx 

^TffiMz: X<nmmftxm 0 ST 4*t * 7k 



on, »x^r^cfjoST4ch^^t-r4 

[0001 ] 

fcvx^Tfflmm^x-Hmzmt 4 . 

[0002] 

&4*>k*3jWcJ:-3T. S£Sffl0>ROMSJk, IBrtf 

topii^-a (worm) Mfci^BOjitTie 

EbfcR£LTS#8UT'£4^E#§4£ft. ft 
fa^tUtl fiWj:3yA7hf^^ (c 
D - RW ) k «ftBTig«rr ^*^;H«iBr -f * ? ( D 
VD-RAM. DVD-RW, D VD + RW)^rif*«* 
4. 

[0003] *lt, c\(?)£o%m\m%mtT<x? 
corns. teymwiLk. mmcoim/n&mtfm 
mix?ifrti&tf. zcommitm. nonzx^x. 
%rf 4 x9 izmmmicrttzMzBtftztitzMmmzffifti 

x. **>wtt£«srv\ mmcomi/nmiz^y-ifi 

[0004] zcoxozmmmttuofiK c\v>£it 

n^zxmmmtLxmtLh. tt:, mmmm±T< 
xmxtmmi. z cr&fc®-£wuzi>$m<n*x. 

mm&z 7-7 miM/wk $ n 4 m±-r 4 tub 

[0005] ztuntmbiiz^ H 1 tc^-fJ; 0 ic, 5tr 
^ ^ o i; - k -r ym&mf 'J-^r^hmm izwmm 
mm (dma) zmm l.%t<*? c?>xMwm f m 

[00 0 6]-(BWC-^fU^ (01|^.{±\ DVD 
-RAM) ttiESOWDMA****^ ff)3Coti 

y - hM 0 , a 0 « y - h 7? h ^cs> 

4. i<7)^P(g^Ol : lI(ifiST$)4^T, T-f&m 
OtzMzmm DMA (CUR-^>A$«<i| 0 M LTf£$i 
$fLTV^. #DMA(iZ0^7P y^^<b^i9> 
T'3 2*??k&4. -r^ib*>, -oWo-y^(il6 
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-fc?*T'£l>. 

[0007] #DMA^l/n 7 ^ (DDS/PDL 
7'07;tU3) ltD D S (Disc Definition Structur 
e)bPDLk£l£fr. #DMA(7)3g27"n-y ? (SDL 
/□•y^b^) (iSDLSr-i-tf. PDLteMfMr 
-^fgfrtg&T&'y, SDL{i2^P(Sr-^<7)tS» 
T'&&. 

[0008] HRWfc P D Lte, T4*?W/mUX'5i 

±itixm. tlx. T4z?*fflSMk. t%hh. m 

®<D7 Hfc&tflf7 h-ftofc^teBig 
$ft££TOXPg*7?^xyhy£te||*j7-?>. zz 
X\ &xybVli. d2a^-TJ:aic, xyhD;M 

rtxm^99\,znmh^9 ?%^-t xm^tih . 

[ 0 0 0 9 ] -te? *#^(i#Jf h * i 

X. xyhU^-f 712^1* ^c^feJIH^M'^ - 
fflT\ P-'JXK G,->J7,K G 2 -'JXK:^S§ 

ft*, mm. TJZ7<omimnx±tKx.m*?7 

ttP-'J*Md&ttU T4 A? <V7 ttSE 
K*i*fc SDL^ fe^K-f £ £R8-fe ? 9 \t G 2 - <J X h 

ware-*. 

[00 10] -H. SDLtt7a7;#liT^hn 
#\ 7*v-y httfcf^-r hXmm*?7*-?-v hcot 
SfcPDL fclftttTfc o fc*Pi1g«tf)x y h U £ 
#SDLxyhU(i, 02bfcijr$\fc5tc. 

[ooii] T-?mm<?>xwm. 

[ 0 0 l 2 3 x y -y y^Wi , KKfStftf P D L (cfgfrt 

ftfhht, znxmtffzmxLx. znxm*? 
?iz&wLXT-?*im?z>. 

Lfc-fe 7 *<^fcW-*#lEli£*ifc«iS#*'<7fI 
WteAD&tf. t&;b*>, fftJf Ud^iB*7 7*:{t7^ 
TflRWj^i— LT§iJ 0 ST 4>*U> . tzk I 
(J\ PDLtfOP-'jT-h^G, -'J^htZO^Pil-fe 
? 7 # fiift $ ilT V YMtf . r 7 teA^TW&V) 2 -fe 7 

9tx\mLx%imtib. 

[ 0 0 1 3 ] 4*;, v-T^mi. xmmmtfs d Ltc 

18tt$ftTV*S«£CjIffl$*U:a8c?\ 03b£jjrf 
i 3 £ , x— «f -HWfc^T'n -y 7 tfft&tZ, k , 7 
^7««£*I9 if f.tit/n y 7#£ ta6T£#iiJi!< 
fc$*iT*£fcT-**ieiW-*. 
[00 14]-*, **vr««£MDiT4#8-fcl, 



T , b5IEco@ 1 <Mttz i> . r-*«**>&4 l V-yfc 
«WW0ST4*». r-*««^-»fc:t'J9 3T$&£' 
OtfffitfJUKSflTH*. -e<7)d% — 04^-f 

x'b&. zcom^>^rmm^i.x^7jm (ps-pr 
-*m®immx.-f-m}&k%&. 

[0015] ±X*7«Wi«to*>7 *-V -y h-ftOji 
S-CWO ST 4>/i4*«T**oT . firJlW-fe^ 

(LSN) (i^^itTV^^. Lfc^ot. ±x^r 
«Wi3fcr-f^««B&*fe:«03T*i4:t., 

cox— f-MlS) £4. 7GBh LT, 2 6MB^fJ0 
ST-g.it t»T'^. 4. 5GBt LT, 145MB^gl| 
DiTiifciT**. 

[00 16]^LT, fHjJi^(iS7*-V-y MtCJ: 
9 \iz\inr- ? SrieHL^rV^T, -e^faii^fi^ 

7*-7 7 h(kB#{CPDL^^§fL^^Pfi-b^^ 

. JL—fHWS^WlW^ ^-h{2S(LSN = 

0 ) htix^Mmm*? -rm^r (psn>ii 
7 * - v «y h itmz p d l Mm zti&xfto*??tz£ 
v^hh. zcokz, ±x*.7mmmMx>AV vtz 
tti. v-Txwmizhx^Tyn-yfimmxm 

[0017] -2k i^^T^JS^ 'J 77xf, 
ti, 'J-TiaWciO-fRc^ii:. H5co (a) coi 

0^TS« MK7i««l^7ii (SA-su 
p) i^, »^7»"$^t-»:^5 

@5<0 (b) *W»^^7««S:Jfi5S-f4 
ZktftfZ h. 

[0018] 'J-7X#B*. *ll»^^7««^) 

7^77"D-y^ijt)lTffiffl7l>. i*Ui. «ffl)^^r 

WX^7««««ll3l ( ifcli. S'JST) *^^^^T 
# =5rV^^m7 6 i i: t * 6 . 
[0019] CTxti', StSBf-iiHKIfcT-^^fTfclE 
»§ilTO&^. t%b*>. H50 (b) tfDiot. 
i— f HR««»*4 Tr-^ ( 0 , 7r-f;H, 

7r>f;u2) ^7^Tie$*L, imttiWDi^rmt 

Hfi 'J -7^fC «t o T ^SfifcbnT -ffC^r o T V* 4 « 

arc, nt/7 r 'f ;n lxzz izmmifth t m 

Hth, Z<Dk%. J-—?-ffi®V>7T4Jl'l£mfzlz 

m uzmx'mzxmyv ? k , m 

m^7mmmziztmi,%iititt%t>%\.\ l*» 
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[0 0 20] dc7)^|i(ir7 5^.Xyf— >-3y(de-fr 
agmentation) (T) X 0 4 U T 4 t X 0 L T O 

ft. UU(f, 7r4^2Wii££>4T-?£^-1f- 
&mz&ltz 0 . jl- k Zblzfttz 

t x\ tmt&nm^TmmmfcX'Z 4 . 
h-mmi xcomtuft (vita. 3 2 m b ) t«-t 

4i§£, &^&5Mt^IiSA\ @5<7) ( c ) COJ: 0 

-Jg^-f XoJfJntfrt* 3 2 M B k «W> £>iiT n 5 1>\ 
Z?)3 2MB i O'hSv^-f X&WHTtWWIi: LT?t 
4c:k#&4£#>T£>4. zcvXolz. ifflnfl- 

*h xi,zm>x a v vfeoni , a&)x^7M®<vim 
[0022] -rot^t. frie<0T7 5^yr-v-3 

yc7)J; 0 t£2--T J 'Jt< T8?&-f 4 Z k ifiX'% 4 . t 

%b*>. wm-&m®v>T-?£3---f-m®<o±.mz 

i&Ltz 0 . jl— f-fWK«f vvfe t ; 4 t^-t; k t% 

[0 0 2 3] LfrU H>iie^r77^yf— V<T> 
J; 3 & jl- t <(Vt4 lZW&X'%tiff§ltf s frfr&titb . >- 

(W£tf, 4. 7GB) *)t-*£»S 
fi^&Wtfffr^&vvaT. ^:#c<r)7^--7-y Mfc#>k 

IB £ m I X t - 9 £ AixE tr -I k fc J: o T r 4 X ? <0 =f 

- 9 nmmmm t ^ mh d . 7 7 4 Otitis t ssg 

[0 0 24] «*a»Tli, KSfi^jm&liKjT.^ 

47W><ifc£$*i&^k . ^7«WbWISl8Sg»casl'f * 
& if . yX r A affltc^M^m-r 4 . 
[0025] 

H?^L?tf r 7 7^yr— ya^io^a- f4 Ur 
-f Sr^k-tir-f t:ffl«J^^T^Sr|i| 0 §T 4 C k j^T' 
* 4fPJ 0 ST*ffi*«flW4 i k T*4 . 
[00 26] *»^lfiOB WJi. W-j6W-f xe> 

rnm-x-m&jx^Tm.mimthXoiz^^x^hk 

iijn^ci; D'hz^msizhffiw^Tffimt txtmx- 
« 6 «t 3=s^E»«*^^r®«»ia-c*ffiSrig«-r 



l»^ktfcS. 
[0027] 

=5r^>f X|*if , tiJQ#<W t; ^^ST'# I. J: 3 izLX 

mx^rmmm*) %xhzt mmtti ut* 

[0028] f OfflTirfi&SrHM XNm«« ( D M 

a ) xwmmfrH XX- h hztvwtLw ±tz. 

fcWO IT 4>*lfcX^T«*W-f Xtc J: otS^t 

[0029] Wlft^TftWOWSTIi, fiJffl^Ttg^^ 
4 X|*l-CH ffi>*^7Tl®£ 1 0 i k *«S 

4U\ zlx. wmx^m^mm^rmmm ^z 
mmti&t. <mmz. m&uzwmx-*jm%m®ft 
x-mmx^rmm 1 m<o^9\ o st 4 . ato^^r^ 

B#r k jc«i»^^r««*?nsw-f x^wmkubm- 

*<0fS»k't4C:k* t aiU\ 

[0030] *wmmmmw-<r)x<-<7mmmxii 
ma. mmwmzi±mmzx^7W.®tfm 0 

-5t<D^M Xc?3tijD^T"f 1 0 it 4 X 0 (C Lfc ^TJj 

*i < x t , mmx^rmmzm o 4 z t 

^k-T4. 

[003 1 ] *^B^^IfifM*^^^T^fiJST* 

«2rtt5R-t 4^#4 tfc k * . WPS L-^^f Xco 
Wftx^7««(c-jgo^>f x^igJa^TfJ 0 %X , ffJ 

xwo%x&ztwmt-t&. 
[0032] ^wnmmmknx^rmmmxj; 
mt. z f-^>x^7$m^wi y )^xxa^ . zn^rm 

®$WMt 4^*% t^k * £ . Wftx^rtWtil 

0 st 4 i 3 jc u, z<vffi&)X'<7M®mm*im%? 
>fx*awgu, -e^w^k ufcwirtT*, «wir 

k ^ffiKT-^rffii^^^^^ X^iMiD^T'il 0 ST 4 

1 ot** o t , *:<m%*rA xnmnwm'hmmftcD 

[0033] 

& asft0ffics^# soiciftBB-r 4 . ^jtifiiajx^ 
7mw£mx-b&tf*t&j±m %x&z ivx-z* 
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[0034] zti<7)tzMz. t-t. mmmzmmx^ 

xirmwt xa, -mt Lxmh t. 1 2 0 m 
bt*s. -rfuiDMATt st# &&±x?m®cr>y- 
jxtmmtx'hh. zcoms. 7*--?-yMt<9B# 

0, SDLJPDLC»'I^^. ifcttf*-^ 
IEfi/B£4H;?UI$ftl,£p'g7D 7 ^SD LtrlStt 
T*«rV>*^*4f«4"t4?riBtt*<*4. -ftfi. DM 

S*lT^Sa>$>T*4. 

[00 353 1 liDMA^-Wt*4 . 

[»SU] 

Spol + Ssdl^I 6*?? ( lgS PDL gl 5. US 

SDL^15) 

Spol= (E PDL X4+4) + 204 7/2048 
Ssol= (E SDL X8 + 24) + 2 0 4 7/2 04 8 

S P , L ttPDLxyhy£8£f^£fcy>Cftffl 
■ZtdZ±99<7ML. S SDL {4SDLxyh'j^lUf^l» 
fcfttttffl5il3t-fc^^««, E PDL {4PDLXVHJ 

E SDL ttSDLX>-hy<9$tT&l>. -f&fc^ 
PDLtSDLtffifflSil|.±fls<?)-b^^^{il 6Hr 

tlil 5*??£Sil>.r<b#'T'§:&i^ 
[00 36] iOjRjH 1 fc Jfllf, D M A*>mCH 
T# &XMffiWi£| 145MB (=121 MB + a ) fc 

&s . 0Uts\ sDLit/' fff^^m&ximmt 

8 M B T£> 0 s PDLR^ jWPI nTf g££R8«i£Ji 
IMBtiSOT, SDL15-te??(120MB = 8 
* 1 5 ) fcPDL ( = 1MB) ZDUllt 1 2 

lMBfc$r£. ,1.11;:. X^7famzfo%xmZ%M.L 
T. a (a(i*-72 4MB) ^jD^^t 1 4 5MBi& 
S. £*ltt4. 7GB<7)jft3%tS£l>. 1"^*). X 

*7mm3--<mm® s %*vm o st mi* £ * 
[0037] Ltztf^x . ^^-w&nman&sm 

S#4 . 7 G B Tft 0 , ±7. ^7®i*# 2 6 M B $j 0 
ST^ftSfc. »7^7H®i: LTiiBS 1 1 9 M B £ 

xm >o st h z b ffx'% i . Buie^m^ 1 x-^-t d m a 

XtS&bi. ±*'*7««£)lMXfc:J:oTift 

^jffi^ffiSrtoito^rfcwwM xwm>& z t m 
h. z<7)*o%&7<fflmm%fflhx'<7mi&fix\ & 
%mzm®x^7mmm<)Mx&ij&£^<^<7)<7)m 
mmiz^xmmti. 

[0038] (si nMfflw ) *^ h jm i mmm 



xz^t&x o iz ixmhA^rmmzwi*) 
i!kxhi*e>x°foh. zcvtz. ffitox^rmmii. mm 

TOfrlM XftX* 1 BWAW 0 ST S*\ "T^W XT 
Sr 1 Hl<7)*ii] 0 ST £ ^0*f 8^7^®?)-^ X 

««051M Xifi 12 0MB T**Uf . #gB#?)if BU'S. 
7®«£ 1 2 0 M B X 1 0tf)#»| D ^XhZb #T'£ 
§ . * LT ftftfUJft^Tifi*** ijffl LT7. 'J -y 7°£I 5 
^'J-7S#*ffd. 12 0MBi»)W^k^ 

XT' 1 BO^fiJ 0 IT h £ i: t T'# S . 
[0039] fk^PJffl^rH^>f XrttHfc-f- 

?mmztLx^tii£ , i 0tw o st ^ix-g.^ x« 

*®*/hS«rft. -«r*»^, ft#HflPW&firtMX* 
ffiB&^^T^Wfc LT 1 0T1PJO ST^*^«^. W 
xtf. ^r>X^i*iT\ Wft^TflftBtMSTWar 
«H*Wfc^ffl^lia^^r««co^-f Xi 

ITS. 

[0040 ] #iR(±\ H5<7) (b ) coioC:, 7r^;U 
1 <7)ie»B#{c{iffiaj7.^.7M^£^T ; Sr7!) i o 7 

awT.^rMJi^sijosTi^h-r^fc^. mst 

■5> . mti£ . ifcfcPJffl^rSlJfir^-f X*>' 1 2 0 M B Xfo 
*) . fWST^ffi^rt-f Xj&« 1 0 0 M BT***Uf, 1 0 0 

M B rtTHWX^TfW** 1 HITf l| DITI.. 
[004 1 ] -f&;b*», *WIU^7^WS3WftttfcifiS|-C 

1 0w^f ij o st i> z t mmx'fo htK tu mieo 

J: o ilSr < xfftX'fflhX^TMmizgmx-tim 

%m®tf&%zhx ^& m®x^7mmcr>m±mmm 

ST4. 

[0042] ^^^mT-iiiST-BIi^^A^ ^tW 
fc . Witf. ^5 ^ ( b ) T7 7 4 ;P 2 
S"JST^^ffiSi3X^TlUl6tC2 0MB*^^>(C 

w*s<xfc<b, aowsdSTiirflB^rfs 

W.. ~o£ 0 , 2 0MB flT»;^7M$£ 1 HHHSI-f 
l,£i:^'T^S. 

[ 0 0 4 3 ] «*^^7«*e£5l**t i 

ft40T\ x— fHWft&CRI«i:*4. L^oT, 
♦ffifflfctJ V ^T , m$ m "re&rlM Xi T 1 OTfJO 

^^7«^OTi#Sr#)ii:-ri. Ztttttl . 
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fix\ TfRw--f x?mm®mHzMixw\ 9 it £*§ 

£tt 07<7> ( a ) , ( b ) cod; die, fijffl«rtg^^ 

/w^<oxmmmfuzx *>x. 1 2 omBms 0 

MB, 20MB, 50MB, . . Kcb'COkol/Z^ikZ-it 
[0045] tU ft^fflTOSrtM Xtott-ftf 

^x*7tt«*«SIM-*. ttfc^-*<OfflB*iTCW 

sr^i^«»x^T«W!36fli«$*i* t . ***iffl»r 

^Tfg^-r-f* Xrtfcr-^J&sfEISSnT v^r i , 

toi^im xtaiB^rawi: lt- aw 0 it. -e 
<n=f—9im< &*.mmffi-?4 xt -es 6 tctt 

WCS £tf)T\ Wflvf X0« *)fmtZjL&T7 5? 

coo46] ( hi 2 mm ) ^mmw, 2 

2fgJ; 9>h$v>#£fc^*ffii»*^7isig£ 4 x 
^mm^tcc^hmmm^i^^ xtxtsmx 

ixi. t . **fflm^iMtw xtx'Mxstmx'Z £ . 

[0 047] W*.|f, H8O (a) fc^L (c ) tf)J:5 
t . -?E<7)-»M XfiOiijD^-^ 3 2 MB i; W>Mf . &g 
Ofctf fc 3 2MB -f offllft^^TIWSSr tSSI-f «. . J£5I 
^reWr«ft& t 2 9 MBSj£^Tl^£^ml:•■^iB;;^7 
iW£ ^ fc*R , r**itf . r 7 5 X> >t- 

ffij-r t , 29MB ^mbx^rmmzwkth . 
[0048]-*, ti3mm%m®tfmtutt<?)2&£ 0 

M9V> (a) . (b) <OJ:d^. -56^9" 
4 X<73tifln## 3 2 M BT&ilfcS:. ^gB#r k £ 3 2 M 

1 m Bnim-ox ^mmxmmx^rmm^ *> tz& 
mx-htni. 6 1 mbs: 1 m-wmx^rmmt ixt& 
ss-r*. tta^nK^wftve imb-c**iii, *r, 3 
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